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D RY MATTER AND NUTR IENT LOSSES 
FOR LARGE ROUND H AY BALES STORED OUTSI DE 
T.S. C h i s h o l m ,  L.D.  Kam stra and F . R .  V i gi l  
Department  o f  A n i mal  Science Report 
CATTLE 80·4 
Summary 
End-t o- end storage with space between rows of large hay bales provided f or 
the best storage as comp ared t o  individual spaced bales or pryamid s t acking . 
Dry matter losses were 1 0 . 3 ,  4. 0 and 0 . 8 %  for the pyramid , ind ividual and end­
to-end bale arrangement , respect ively . 
Int roduct ion 
Large round b ales have b ecome a commonly used means for packaging hay . 
Some que s t ions s t ill remain , however , concerning the best techniques f or 
handling , s toring and feeding thes e  p ackages .  
In this s tudy , three diff erent arrangement s  o f  bales were used t o  compare 
storage characteris t ics over a 1 -year period .  
Materials and Methods 
On August 1 8 ,  1 9 7 7 , thirty-three large round bales of mixed prairie hay 
were p laced in s torage f or 1 year . Eight b ales were p laced on the ground with an 
1 8-inch space between bales on all sides ( figure 1 ) . Five bales were p laced 
with ends directly against the opposite bale with an 18-inch space be tween 
rows ( f igure 2 ) . Twenty bales were placed in a pyramid s tack with 1 2  bales on 
the bottom layer , s ix bales on the second layer and two bales at the t op .  
Regardless o f  arrangement , all bales were placed with the ends in a vertical 
position .  The s t orage area was located at the Pasture Research Center near 
Faulkt on , South Dakot a ,  on a well-dra ined hills ide . Annual precipitat ion in 
the area averages 1 9 . 05 inches . The precipitation during the s tudy period was 
22, 1 8  inches . 
Five bales of the individual , two end-t o- end s t orage bales and s ix bales 
of the pyramid were sampled for analysis of mois ture , crude prote in and in vitro 
dry matter dige s t ib ility (IVDMD) init ially and after s t orage . Dry matt er-loss 
after 1 year of s t orage was also determined by ini tial and f inal bale wei ght 
and moisture core samples . 
Results and Discuss ion 
Bales p laced ind ividually on the ground were exposed to rain on open ends 
and required a greater s torage area than other f orms of arrangement ( f igure 1 ) .  
Bales p laced end-to-end in s eparated rows appeared t o  allow for best s t orage , 
although they required more s torage space than the pyramid s t ack ( fi gures 2 
and 3).  App roximately 5 00 t o  600 tons of hay can b e  s tored per acre us ing t he 
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end-to-end arrangement . The pyramid arrangement provided for the most efficient 
use of s torage space but held exces s ive amount s  of mois ture at bale cont act 
point s . The excessive moi sture absorpt ion caused exces s ive deteriorat ion of 
the large round bales as is shown in f igure 4.  Dry matter losses were 1 0 . 3 ,  
4 . 0  and 0 . 8% for the pyrami d ,  individual and end-to-end b ale arrangement ,  
respectively ( t able 1 ) . Lit t l e  difference was not ed in crude protein between 
the three bale arrangement s ,  but in vitro digestib ility appeared to be lowered 
by s torage in the pyramid ( t ab le T). 
It is recommended that the end-t o-end storage o f  hay bales would provide 
for the best s torage of large hay bales , provide d that the bales are placed 
in a location having good surface and subsurface drainage . Bales should be 
p laced perpendicular to  contour such that the b ales do not provide a dam for 
s urface water . 
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Figure 1. Individual large round bale in sto rage .  
Figure 2 .  Large round bal es end-to-end in storag e .  
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Figure 3 .  Pyramid stack of large round bales in storage .  




Table 1. Losses from Large Round Bales Stored 
Outside for One Year 
Dry 
Crude Moisture matter 
Stacking Bale protein, % IVDMD, 01 content, 0' loss /o /o 
system number Start Finish Start Finish Start Finish % 
End-to-end 2 5.47 5.43 40.1 37.0 12.9 12.5 0.9 
End-to-end 5 5.13 5.86 38.1 41. 0 12. 7 12.9 0. 7 
Average 5.30 5.65 39.1 39.0 12.8 12. 7 0.8 
Individual 3 5.39 5.96 37. 5 3 7. 5 13.4 12.2 2.8 
Individual 8 5.34 5.40 34.1 37.5 11. 3 12.9 1. 9 
Individual 9 5.04 4.84 41. 0 36.5 13.4 11. 7 6.0 
Individual 13 4. 71 5.14 40.0 39.1 15.5 10.6 5.9 
Individual 18 5. 75 4.62 36.0 39.1 15.2 11. 7 3.4 
Average 5.25 5.19 37. 7 37.9 13.8 11.8 4.0 
Pyramid 1 5.13 5.62 39.5 32.0 10.5 17.0 4.2 
Pyramid 6 6. 16 5.86 35.5 31. 0 13.3 21. 0 6.4 
Pyramid 14 5.86 5.67 38.5 31.0 13.9 16.6 13.6 
Pyramid 15 4. 72 4.90 38.0 34.5 13. 7 13.4 8.8 
Pyramid 19 4. 77 5.33 37.0 32.5 14.2 23.5 16.4 
Pyramid 20 5.34 5 .10 39.5 32.0 14.4 19.5 12.3 
Average 5.33 5.41 38.0 32.2 13.3 18.5 10.3 
CATTL E  '80·4 
